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HO lM-0 10/40 
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ABSTRACT 

PROBLEM TO BE SOLVED: To obtain a high-purity complex oxide in which each component 
completely forms a solid solution with LiNiO(sub 2) and the cycle characteristics in discharge and 
charge are improved by adding a lithimn compound to a basic metal salt synthesized in the presence of 
non-oxidizing atmosphere and/or a reducing agent in a water medium, spray-drying or freeze-drying the 
mixtm-e and baking the mixture under an oxidation atmosphere. 

SOLUTION: This complex oxide is represented by formula I (M is Al, Fe, Mn or B; 0.01<=(x)<=0.5; 
(x)=(x(sub 1))-H(x(sub 2)); 0.01<=(x(sub 1))<0.5; 0<=(x(sub 2))<0.3; 0.9<=(y)<=1.3). This method for 
synthesizing the complex oxide comprises adding a lithium compound corresponding to Li atom molar 
number shown by (y) to a basic metal salt represented by formula II (M is Al, Fe or Mn; A(sup n-1) is a 
n-valent anion; 0.03<Z<0.3; (m) is a positive number) in water medium, adding a boron compound 
corresponding to atomic number of boron only when boron is included in formula I and subjecting the 
mixture to spray drying or freeze drying and baking the complex under an oxidizing atmosphere at a 
temperature of 600-900 deg.C. 
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Hlo-316431 (translatlon-ln-pa.t) 

"LITHIUM-NICKEL COMPOSITP nvrr^,. , 
AND POSITIVE Pr. '''^ PRODUCTION, 

POSITIVE ELECTRODE ACTIVE MATERTAT tp.^o 
BATTERY- MATERIAL FOR LITHIUM SECONDARY 



CLAIMS 



1- A method for producing a lithiu™ nicKel oo„ 
oxide expressed ^ . ,e„era. formula ^"^"^ 

"'""'^''~^'"^"^.-.Co„H.,o. ,1) 

(where M is at l#:.^o+- 

AX. re. »^ an, 3... 13 0.01 So., 

"■oi Sxi < 0.5,. X, is o s 

. Xa IS O Sxa < 0.3; y is 0.9 Sy S 13, 
comprising steps of: y - 1.3) 

adding a lithium compound in . 
to the number Of Li ato. , "^"^"--"corresponding 

"""^"^ expressed by y, i„ ^ 
--lum, to a basic metal salt compound,, under a n 

and^r existence of a reducing ^^"^ 
compound being expressed by a general formula 
f Chemical Formula 2] 

Ni-.-. (Co-, Co-),,M^, (OH), ..n-, 

* ^2-n2 (A ^) • niHaO (ii) 

(where M is ai- i^^^^ 

Aye an.Mn,.A"- is an n-.alen. anion, z i^ o.03 < z < o 3 
and mis a positive number); < 2 < 0.3; 

adding a boron compound in «n .™ 
to the atom- corresponding 
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is when not including boron; and 

sintering under an oxidizing atmosphere at a 
temperature approximately in the range from 600 °C to 900 ^'C. 

2 . The method for producing a lithium nickel 
composite oxide in accordance with claim 1, wherein: 

a basic metal salt obtained by allowing at least one 
or more water-soluble metal salts and water-soluble alkali 
salts selected from a group consisting of Ni and Co and a 
group consisting of Al, Fe and Mn, respectively, to react in a 
water medium under a non-oxidizing atmosphere and/or existence 
of a reducing agent is used, the basic metal salt being 
expressed by a general formula 
[Chemical Formula 3] 

Ni^Vx CO^'xl M'"^2 (OH)2-nz (A%) • mH20 (III). 

3. The method for producing a lithium nickel 
composite oxide in accordance with claims 1 to 2, wherein: 

said reducing agent is selected from ascorbic acid, 
sulfurous acid and thiosulfuric acid, and salts thereof, and 
sodium borohydride, 

4 . The method for producing a lithium nickel 
composite oxide in accordance with claims 1 to 3, wherein: 

the added amount of said reducing agent is not more 
than 2 % of a final reaction concentration. 



-3- 



5 . The method for producing a lithium nickel 
composite oxide in accordance with claims 1 to 4 , wherein: 

a step of preparatory sintering under a non- 
oxidizing atmosphere at a temperature approximately in the 
range from 300 °C to 500 °C is followed by sintering under an 
oxidizing atmosphere at a temperature approximately in the 
range from 600 °C to 900 °C. 



